changing two-to several-fold in expression between biological states, and have identified scores of 34 candidate genes and a few gene networks whose functioning is related to successful development. 35 However, ever-increasing yields of information from high throughput methods for detecting transcript 36 abundance have far outpaced progress in methods for analyzing the massive quantities of gene 37 expression data, and especially for meaningful relation of whole transcriptome profiles to gamete 38 quality. We have developed a new approach to this problem employing artificial neural networks and 39 supervised machine learning with other novel bioinformatics procedures to discover a previously 40 unknown level of ovarian transcriptome function at which minute changes in expression of a few 41 hundred genes is highly predictive of egg quality. In this paper, we briefly review the progress in 4 Instead, we focus on studies elucidating direct relationships between levels of maternally-inherited (igf-1, igf-2, igfr 1b, npm2, and tubb) decreased in the eggs during ageing, but levels of 5 other 82 transcripts (ctsz, cycB, krt8, krt18, and ptgs2) increased as the eggs aged in situ (see Table 1 for 83 complete transcript names and abbreviations). The positive correlation of levels of maternal transcripts 84 encoding insulin-like growth factor (IGF)-1, IGF-2, and IGF receptor (IGFR) with embryo survival 85 supports the notion that the somatotropic axis is active and important from the earliest developmental 86 stages (Besseau et al. 2013 ). The concurrent decrease in nucleoplasmin (npm2) transcript levels and 87 egg quality agrees with the recent finding that npm2 is essential for early development in zebrafish, 88 where its knockdown impairs initial zygotic transcription, leading to embryonic arrest and death at all but irf7 were present at higher levels in poor quality eggs (Table 1) . 122 In studies of Atlantic cod, Gadus morhua, profiles of selected transcripts involved in apoptosis, 123 stress and immunity were evaluated by RT-qPCR in eggs and developing offspring of wild broodstock 124 (WB) and of farmed broodstock (FB) exhibiting lower fertilization and hatching rates (Lanes et al. 6 2012). Among 11 target genes expressed in both groups at fertilization, a single transcript (gsh-px) was 126 found to be more abundant in WB eggs, and another (hsp70) had higher levels in FB eggs ( assigned to the fish, the predictive ability of the models was lost.
218
Having verified that the selected transcriptome profile is strongly related to and highly 219 predictive of egg quality, we took a unique approach to identify a minimum set of maximally 220 informative transcripts. The entire ANN modeling procedure was repeated using data from the ANN models predicting on average 78% to 91% of variation in egg quality.
235
In our microarray study, levels of transcripts from most differentially expressed genes (~ 236 62%) were lower on average in females producing low quality spawns and higher in females 237 producing high quality spawns, with the remainder being regulated visa versa (Figure 3) . Egg significantly related to egg quality, but in a complex way (Figure 4) Table 1 . Genes showing differential expression between high and low quality eggs in some microarray and RT-qPCR studies of (Continuation of 
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